SUMMARY Serotyping of Acinetobacter calcoaceticus by direct immunofluorescence and a capsule swelling reaction is described. One hundred isolates, including 12 from an outbreak in a neonatal department, were studied. Ninety five per cent of the isolates were typable by immunofluorescence and could be divided into 30 separate types, but 42 1 % of typable strains, including 11 from the outbreak, were of one type. Typing results by the capsular swelling reaction generally followed those of immunofluorescence methods.
The role of Acinetobacter calcoaceticus as an opportunistic pathogen is now well recognised. In a multicentre study' by the Centers of Disease Control, Atlanta, Georgia, ovei a period of four years A calcoaceticus was the causative organism in 1372 of 180 982 cases of infections reported to the centre.
In recent years a number of outbreaks due to this organism have been reported, mostly in association with patients in hospital.2 4 In the absence of a suitable typing system it has not always been possible to establish the source of infection and route of transmission in such outbreaks. This paper describes the development of a serotyping system by direct immunofluorescence and a capsular swelling reaction.
Material and methods
One hundred isolates of A calcoaceticus were included in the study. Eighty three of these isolates were obtained from clinical hospital laboratories, five from the hospital environment and 12 from an outbreak in a neonatal unit (Stone and Das, unpublished observations) ( Table 1) .
The isolates were identified as A calcoaceticus on the basis of the following criteria: non-motile; oxidase negative; nitrate, indole, and H2S negative; non-fermentative Gram negative bacilli or cocco bacilli. The strains were maintained in cooked meat broth at room temperature and subcultured monthly to check the viability and purity.
PREPARATION OF ANTISERA A pilot study was carried out to identify antigenically distinct strains of acinetobacters. For this purAccepted for publication 5 September 1984 pose, 10 isolates were selected at random. Antigen was prepared from a saline suspension of an overnight culture on nutrient agar at 37°C. The suspension was heated at 100°C for 1 h and was washed in sterile normal saline three times and diluted to give a final suspension of 106-10i organisms per millilitre. The antigen was injected into rabbits at 3-5 day intervals in the following sequence: 0-3 ml subcutaneously, 0-4 ml intramuscularly; 0.4 ml into a foot pad, 0-4 ml into another foot pad; 0-4 ml intravenously, and 0-5 ml subcutaneously.
Serum samples obtained before immunisation were used as controls. Preliminary bleeding was carried out seven days after the last injection and antibody titres in the sera were determined. If satisfactory (-1/64) Thirty type specific strains were tested by the immunofluorescence method, and 10 of those strains were tested by the capsular swelling test on four occasions over a period of six months to determine reproducibility.
Results
In the pilot study (Table 2) , six antigenically distinct strains could be identified. Strains 1, 2, 3, and 9 were of one type; strains 6 and 10 were of another type; strains 4, 5, 7, and 8 were of four different types.
Six specific antisera obtained from the above experiment were used to screen the rest of the acinetobacter strains. A second batch of 10 strains was selected from those which were negative for further antiserum preparation.
Using the techniques described, 30 antigenically Table 2 Immunofluorescence test: pilot study ' Cary et all studied precipitation tests with Maxted extracts of bacteria as an antigen. Strains of Moraxella sp, N Winogradskyi, D mucosus and B antitratum were investigated. The exact identities of some of these strains are now uncertain, which makes the result confusing and difficult to interpret.
The direct immunofluorescence method has been used by Marcus et al5 to identify strains of H vaginicola (acid producing strains of A calcoaceticus) and to differentiate it from M polymorpha (non-acid producing strains of A calcoaceticus). The names H vaginicola and M polymorpha are now considered obsolete and only one species A calcoaceticus is generally recognised. Marcus et a!7 identified 28 serotypes of H vaginicola and when strains isolated from one institution were typed, two types occurred more frequently than others. Cunha et al9 used this serotyping system to investigate a nosocomial outbreak of pneumonia and identified a single serotype from 10 patients and a contaminated respirometer. In another study,'0 however, only seven of 15 blood culture isolates could be typed by this method.
In the present study, an indirect immunofluorescence method and a capsular swelling reaction have been used to type 100 isolates of A calcoaceticus. "Specific" anticapsular serum was prepared using a bacterial suspension heated at 100°C for 1 h and washed several times. Billing," working with soap tolerant variants of B antitratum, noted a "specific," probably capsular, and a "common" surface antigen. Both antigens were stable at 100°C for 1 h. In the process of heating, however, "common" antigen was completely or almost completely detached whereas "specific" antigen was only partly removed.
Antisera obtained in the present study were of high titre and reactions in the immunofluorescence test were distinct. Cross reactions were encounterd infrequently and could be easily eliminated by appropriate dilution of antiserum. The time of antigen and antiserum incubation was critical; reproducible results were obtained only when the incubation period was at least 1 h at 37°C. Although sensitivity of the test (95%) was encouraging, the result did not necessarily reflect overall typability of acinetobacter strains because the 100 isolates of this study included the type strains. 
